Some aspects on coherent feedback in a laser diode are investigated. In particular, weak optical feedback is considered in the context of the feedback-induced frequency shift. In addition, the Lang-Kobayashi equations are considered.
I. INTRODUCTION
The main problems related to the physics of laser diodes with optical feedback are not completely solved, particularly with respect to theoretical aspects. Some experimental work has been performed recently. L For example, experimental observations on relaxation oscillation with optical feedback have been realized. Theoretical treatments have also been proposed. ' By using more powerful methods based on fundamental physics, it is feasible to describe theoretically the phenomena associated with the relaxation oscillation mentioned above.
In the following, we shall study laser diodes with optical feedback and in tile absence of optical feedback. In particular, the minimum value of the current that satisfies the condition Psp' < Pst will be considered (Psp and Pst are the densities of spontaneous and stimulated emitted photons, respectively). Furthermore 
By substituting eq. (4) into eq. (2) we get: 
J(t) ed[fi(t) + (T-' + 'P)n(t) + (Fo-'no)Ps]

